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The ma,jority of tho air closnlr~ studies made at Argonne vary little 

from thooo thnt would be mndo in any large diveroified reooarch laboratory. 

m!i!hio morting I would like to diacuos two of the inveotigations welve mado 

within the past year, one of which hno alrondy boon completed, the other 

io otill in progroca. 

!Zhe firat concorned the invootigation of the aboorption of OOJDO halogon 

gas06 froa an air atrem. Bofqre any work IfaLso started op thia project a 
. . 

soarch of the literature rovoalod thrrt ossontlally two mothodo used in the 

pgot should ba invostigatod to determine tholr applicability to our oetqp. 

nene vere firot, a method by T. P. Hlgnett and M. R. Siegsl in Induotrial 

li;~iaoarin~ Ohoniotry, 41,2rCg3 (lg%l) h w orein they uoed a four foot.deop bed 

of $I! L &I 68li’;ic limostono psrticleo to extract HI? from the exhaust gasee 

of a-phoaphate roaoting proceso tiero the temperature of the gases ranged 

from 200 to 9OOoF. Efficlencioo of 71 to 96$ wore obtained ;<tith the aid of 

a racy&o procooo used to ronovo the c~1ciu.m fluoride finor, and theroby pro- 

vido froth reaction ourfaco. The bdlitic typo, i.e., the large opqn grained ,- 

tQ6 liIiXFitOn0, vao found to bo auporj.or to non-6illtic (fine groin otructuro) 

mch (LO cruchod marble, bocnuno the calcium fluoride roactlon product held to 

the paront calcium carbonate loan tccxi&ly. 

Tne other method for roaovnl of halogono uaa thnt of aboorption by acrubbiq. 

Tnic hnd beon invooticotod by V. B. Burforh and J. M. Brsmilton In Gtional 

. 
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maintain the cyrny cone hnd llttlo offoct on tho cfflcloncy. With contact 

ticlo m chart no 1.7 ooconds, it wnn found thnt 984s offlclcncioo woro 

obtnincd for fluorino nboorption, vhilo h@rogon hnlidoo ohowcd comparable 

aboorptlon officioncioo. . 

At concontrationo rnnL;iq from 900 to 70,000 PI34 and under varloun 
*w 

oporntine; conditiona, the lowcot officloncy obtained for any hnlogen or intor- 

halogen in the ocrubber wno greater than gO$ 

From thooe requlto, and many other0 vhicb time will not permit uo to 

dlecuoo ( it vne concluded thnt the bblitic-limootone ie adoqunte for the 

romovnl of HIV from air straamo at room temperature until about 5O$ of the bed 

in concumed, pro-;idlrG pnrticloo 5 - 51' in diameter are ueed. An lncroene, in 
, 

the dopth of bed will giv; an increnoe in efficiency while a docrease in particle 

size will incroaeo capacity. The llmectone, hovcwer, ia not adoqnato fox 

haloceno other than HP particularly bromlders If 8 hi& efficiency and capacity 
. 

.ero doairod. 

The concurrent spray tower with 1 otage will effectively'remove halidea 

and interhalogono with efficioncieo greater than 90$ whon a $ KOE scrubbar 

r;olutLon io used. In addition, there is the advantage of workSzg under a 
, 

negligible prcooure drop through the oystem bocnuoo of the aopiratory offcct 

of'tbo cprny nozzle, Eiking an incronoe In blower cnpo-city ox Btren&honing 

of ductwork in the exicting Byotem unnoceutsary.- It io ootimated that uoing < 

tho conBorvntive dictanco of 1 foot botweon each of three otagee and using 3000 

to 6000 poundo por hour of acrubbor liquid por oy. ft. of tower with LS ,gxc 

contact timo of 1.7 aoconda, n halogen concontrntion of 2000 ppm would bo roducod 

to an cffluont concentration of 10 ppm. 
. 

. 
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l%iu work wno dona by Nouoro. li. C. Liimntninon nnd M. Lovenoon of the 

Ah% Chcmicnl Xn@noorinc Divir;ion nnd io vritton up moro t.horou&ly In fiG 

Report 5015. 

Another Gtudy brou&t on by economic considorntionc rovolvoe around the 
*. 

prcfiltore boil% usod in the laboratory hoodo. Those filter0 uocd in tho 

. 

rear of nil hoodo no ohown proviouoly by Mr. VAnVnlmh aorvc two ueeful 

purpocco; first, they n.ct no diffuooro making for an even flow acrooc the 

fnco of the hood, nnd oocondly, they prefiltor tho air before it paeeoe through 

the fin& filter and thereby it ie hopod they increaoo 'the life of the final 

AXC filter. HoliOver, this Aecond point has never definitely been sstnblished 

and the exact offoct on the life of the final. filter ie not known. !I!he pre- 

filtero in uae (PI' 314) have = averwe life of from ‘3 to 6 monthe. . While the 
. 

final filtero vary from 12 to 18 months, the relative cost of the fianl to the 

prefilter if4 fipproximntcly 10-1. . : 

!!heoretlcol.ly, the profilter could shorten the life of the fine.1 filter 

by only intercepting the large particles and thereby permit the smaller once 

to pnfis throu6fi to the final filter where they could ~1% it more rapidly than 

if the large particle0 had been allowed to paas. This po'y6ibility is, of co=Be, 
1 

remote, but hno not beon resolved, 80 a teat w&a udortabn to iloterm~no the 

true oitwtion. 

A typical. hood wa.o uelocted in a new builri,im'in which the supply air 

ia profiltercd and air onmpleo were taken Dimultnnoouoly on tho clean and 

dirty oido of a new hood prafil.ter uoing M milliporo filtoro. 

Thooo oamplcn were t&en periodically over a two montho period, counted, 

and aizod. The counto rnwod from 32,000 to 900,000 particle0 per cubic foot, 

snd hnd nn ootimntcd E;OorGotric moan ditimotor of -17~1 and a stnndard dovintion 



of 3.28 on tho dirty oido n.nd .12~1 with n otnndnrd dovintion of 3.0 on tho 

clcnn ~ido. Thooe vnluoo for tho Domotric monn dinmctar woru obtninod by 

extrnpolnting tho CUTYOO obtained by plotting; tho cumulutivo porcont le~o than 
‘, 

n cartnin nizo ~0. that oizo on lognrithmic probability papor. For oxmple, ’ 
‘e 

on the dirty oido It WAD found thot 80s of tho duot wno .52~~ or loso in 

anmeter nnd that 98 .$ of tho dust WRI) 3.0~ or 1000 in dlnmotcr. There were 

othor intermediate pointa that fell nlollg thio line, but tho amnlloot sized 

group plotted was thnt in the ran&e from .52fi down to tho limit of rooolution 

of the microscope which wao plotted at tho .52& oiae. Since thie grog 

contained 8C$ of the duct it WOO then necoosnry to extrapolate back to the 

50; size to determine the geometric mean oieo of the duet. 

The standard dcvintions were obtained by dividing tho 84.1% oisso by 

. the 50; oieo as selected from- tho logarithmic probability plot. 

- Efficiencieo of the prefilter, by count, gxmge$ from 1’7.25 to 6% with an 

average of 42.2s. Theoe officlenciee were for particloa .33m in diameter or 

larger, .33~1 being the limit of recolution for the lens combinntfon uood for 

counting. How-over, only 30$ of the dust eizod ua8 greater than .33x1 in 

dlsmetcr ao doterminod by the logarithmic probabiliti cu1‘ve and 80 it io 

expected that the true efficiency will be oomovhat 108B. 

From thsEe prol:minary otudion, we now know tho approtimato oieo 

distribution of the dust we*re doeling wi$h, and tho efficiency by count of 

tho XT314 profilter. However, the really important’vork lioo tiond, that in 

tho offcct of the prefiltor on the life of the final. flltor. We plan to get 

information on thto by inutnlling ‘throo or four different types of prefiltoro 

in difforont; modules, with oimilAr duot oxpoouro. By pro-weighing thono flltero 
* 



. . . 

nnd the finnl AX filter, and dotormining tho original proonuro drop PcroRo 

both, the llfa and woi&t pin of onch typo including tho finnl filter can 

bo doterminod. A oin&o oamplo with oath t=o will not bo cigniflcant . 
. 

otatloticnlly aud 80 it la ozpoctad thnt thlo work will continue 0vor.a 
‘* 

period of tine. 

It i8 hoyod that more conclueivo rooulto will bo available noxt year. 

. 
. 
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J'l.!XJXXATI@N ACTl-VlTIES AND PXOGHAMS AT ARGONNE NATIONfU LABORATORY 

By R. W. Van Valzah, ANL 

The ventilation program at Argonno may be connidorod ao having progrooood 
through three porlode, the flrot being the doeign and conetructfon pried, the 
second being an operating yorlod of oovornl youro, and tho third being a tranoi- 
tion period in which modificationn to the prooont eyotamo are noccoonry in order 
to moct tho new roquiromo:ltn and domando of tho ociontific ntaff. Chongon and 
addition8 have bocn made during the operating period but tho capacity limit of 
the prooont oupply oyotomo hao been roached. More oupply and oxhauot air ia 
particularly noodcd throughout the Chamintry Building 2CO while the Phyoico 
Building 203 and the Chemical Englncering Building 205 havo only a limited num- 
ber of lnboratorioo which require additional ventilation. With thio increased 
ventilation problom there also is the attendant provioion for increased air con- 

'ditioning facilitioo. A preliminary propooal haa recently been submitted to the 
,AEC for making the required change8 to tho present ventilation syoteme. 

The ventilation ayotema in all three of the above mentioned building0 are . 
not identical. However,' the Chemistry Building 200 may be considered representa- 
tive of all three end a brief resume of the ventitition facilitieo in this build- 
ing will be given. The eystomo were originally designed on the baeis that all 
toxic and radioactive experiments would be porformod in hoodo. Blickman hoode 
with or without glove panels, and vacuum hoodo, were generally adapted for the 
research activities which cover a wide range of chemietry applications. Special 
ventilation problemo which the otandard deeign would not acco,modate were to be 
dealt with individually. Some of theoe special problem8 will be described later, 

The Chemiotry Building ie divided up into six wings tied together at both ' 
ends by tranoverso corridorn connecting with the wing corridora. The wingo are 
eeparated by courtyard8 80 that the plan reeemblee a ladder. Each wing ia di- 
vided up into laborntoriee.and offices with a corridor between them, The unit of 
width for a module io 10 feet 80 that a laboratory or‘ office may be any multiple 
of thio number. The normal laboratory unit consietR of two 10 foot module6 and 
two 10 root offices. Hausorman stool penel partitionn are used for dividing each; 
wing into the roquirod numbor of laboratories and officee, the maximum being 24 
of each. 

All eix winge of the building are of similar dooign and conotruction and 
contain practically identical heating and ventilating equipment. Perhaps the 
starting point for an underotanding of tho'vontilating and air conditioning 
eystomo io a doocription of the supply oyotem. Slide 501-219 ie a ochomatic 
diagram of the tiupply ventilation oyotcm in each wing. All fronh air in taken 

from the outoide and posed through the primary and secondary filtora. TheGo 
are MF Company Type PI,-21, filter8 with ntandard 5 ply firo rooistant airmat 13 
the prtiry filtoro and 6tnndard 10 ply fire roniotant air-mat in tho ooc~ndary 
filter-o. Tho life of the primary and uocondery media rangoo fram 1 to 2 month8 

and 2 to 4 month5 roopectively baood on a muximwn prooouro drop of approaimatoly 
.5” WG for each. Th550 filtora aro*remotig u high percentage of tho dunt parti- 
cleo ao indicated by tho particlo oizo officioncy tooto conducted by Mr. 0'Noi.l 
on tho hood profiltoro. 
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The ouply nlr lo XlCSt; drllwll ~lhrOU(?;ll t110 p.rohonI- coil by two full5 CUld dio- 
chnl*g;cd into fl plox~Ulll l'lUU WlliCll t11crc are thrco 0cpMutc brtu1cl1o5. !nlO f irot 
muill br:uic]l nupp1j.o~ n co11oLunt VO~UIK) of air to tflo offYcuo nrlc. corridor, the 

eocond rilin brnncll nuppl-1.o~ a conotant volume of air to tllo luboratoricu and the 
third main brclch oupplico Q variublo amount of al.r to tho corridor. Cooling 
and rchcnt co110 in the throo main0 tc:n;zr the aj'r to tho required condition5 
for maintaining the opociflod tompornturo and humidity. Spocinl roomo arc pro- ' 
vidod with booator hontiug and coolln~ coil5 in the oupply riooro whcro lowar ., 

.tha.n gcnoral condition5 nro rcquirod. 
The air flow pattern i5 a5 foll.ow5: air from the office8 io vitiated to 

tho corridor; tho corridor air and the vitiated office air lo vitiated into the 
laboratories; and thio air togothor with the laboratory supply air ie removed by 
the laboratory exhnuot oy5t0mo. 

Whonever the lfiboratory oxhauot air demand is greator than the mFnirnLm air 
.oupply, tho extra oupply air io provided through the variable air branch which 
dj.echarSee into the corridor from which it 15 vitiated to the laboratorieo. A 
otatic preoouro regulator control8 the opening of the variable air dampor. Thf3 
other temperature and hum-idity controls are also indicated but tFmo dm8 not 
permit further explanation of them. 

The removal of the minimum supply air for air conditioninS purpoccn and tho 
maximum exhauot roguiromonts will be discussed next. In view of the varyjng ex- 
haust demand5 par laboratory and the neceaoity for flexibility, the e-xhaust 
system5 were oet up on a modular baaio. Each ten foot module may have a maximum 
of two fane and two runouto exhausting approxixrately 1000 cfm each. The nwiker 
of hood5 in the Laboratory doterminos the number of fnno. A maximum of three 
Blickman hoods per runout ha5 been cotnbliohed. Ono hood fully open requireo 
1000 cfm at a 190 fp face velocity but thio available quantity of exhaust air 
may be dLvidcd up between the other hood-a on the runout. An alarm bell on the 
system notifies the occup5n-1; when the exhaunt limit ha8 been reached, 

The.ru.nouta from the laboratory go up to the fan loft where they diocharge 
Into the dirty plenum. Slide 420-315 show8 the rioero connecting into the dirty 
plenum. Between the dirty plenum and the clean plenum are located the high ef- 
ficiency filtcro. Slide 420-313 shows the mounting; of the filters with inapzc- 
tion door5 above end below the filtern. The damper operating sectors which allow 
for tho iooletlon of the filter from the 5y8tem when filter change6 are made are 
al50 ohown. Slide 420-312 show5 the exhaust fano connected to the clean plenum 
and diocharging the air above the fan loft roof to the atmo82here. 

Wherevor radioactive hood8 are inntalled, a laboratory bypuoe duct from the 
dirty plc;n~m in the fan loft to a regioter in the laboratory i8 weed 50 that a 
m*Lniux, a;;;oWit of air io exhuoted at all times from the laboratory. The hood5 
are p;'ovidod with air velocity re&ulators trhich.maintein nearly a constant al.r 
flow velocity for any pooition of tho hood door. Air mny either be exhuotcci 
frcm the hood5 or from the Laboratory bypaoe. A plenum otatic pre85urc reguln- 
tor controio tho laboratory by-pa55 dampor and al50 a clean plornLm dampr. All 
the exbaaot fan5 on the oyotem run conttiuouoly cio that the above d.amItiro regu- 
Ia% the amount of uir romoved from the laboratory up to the capacity of the fans. 
Slide 501-218 ohu~o u control diapaii for tho hood, lab by-pan5 and plenum bjr;;noo 
clIizpe 1'0 . Where the m11lin;u.m air 55 romoved by a conotant exhaust from another 
plecc of equip:nflrit uuch a5 a vacuum hood or catioy)y no lab by-paoo to rcquirod. 

NO dodbt yowl all are familiar with BUckman hood5. Slide 420-314 ohcr~15 0x10 
Of thOO0 hOO?CJ ir,iJtr~].lod in Q laboratory. At tho back cif the hood nro four pro- 
filtcro. . The55 rf:!rll.cin uniformity of air dIotr3bution acrono the face of tho 
hood, remove a certajn portion of tho particulate mattor thoroby incrcuuing tho 



lift! oj: t.h opwlul fi ltoro n1,3 co~~duiioo uoi:;;) of tho vnporo thnt would otl:or~!3~ 
- bo carrlod 111to tho uy:,L.om. Two tylun of modln hnvo boon uood 111 thouo filtoril 

nanlolJ 25 FG rulli I'Y 314 fibor&no. Thooo filtoro hnvo to bo chanced at anyw!w~w 
from 3 to 6 rwntl~ lntorvolo dopondl.1~ 111,011 the prooouro drop. The nulximum nl- 
lowablo rooictanco for thou0 Ylltoro III ardor to m?lntain tho rcquirod air flex 
lo .7” WG. It j3 thcroforo oconomlcnlly adviorlblo to ottrrt with no low an inltjal 
rooiotanco 00 pooolblo conoj:otmt with tho roquirod offj.cjoncy for obbining tple 
maximum lifo from the filtoro. With the rtbovo roquiromontn in mind, AAF Co. l-20 

. recently dovclolxd a IEW modla for thie filter with an initial reeietace of .2" 
WC or 1030 at an air flow of 290 cfm. The discoloration efficiency tooto witfi 
atmoophoric duet for thooo filtcro ran 47 to >@. 1% io undorotood that AU' Co. 
io going to otn.ndard,izo on tNB modia fo r thio t3-p of filter and diocontinue 
tho two other typo. 

One of the opocipl air cleaning problomo which has bocn under dovolopent 
ut Argonne io that of removing prchlorlc acid fumoe. Thie matter wao referred 
to Dr. Silverman who.devolopod a scrubbor for thio purpooo. The conotructed 
Juodolwhich msy be ylacod inolde of a hood hno been in operation at Argor~le for 
approximately 6 montho. Recently the filter which wco xx&do eopocially for thlo 
unit by Arthur D. Little, Inc. became cloggod. The following slidso show the 
unit ao well QO the condition of the filter titer failure: Slide NOB. 235-109, 
109, l.24 Nld 12~. Apparently the aluminum scpratore disinte@yated either from 
the Na$O3 or the acid f-wee. Arthur D. Little, Inc. kindly made a replacement * 
filter, the separators of which are made of ohcot steel instead of aluminum. 
The Air Cleaning Studieo Progreos Report for February 1, 1951 to June 30, 1952 
dovero a deocription of the scrubber alon& with test data on the performznce of 
the scrubber with oulphuric acid. Further teats by Mr. O'Neil on this hit with 
perchloric acid showed efficiencies ranging from 96 to gg.$$p. Drawings nre noi 
in progress for the construction of several of these units. 

There are other ventitition problema at Argonne still in the proceeo of 
resolution. The one coueing the moat concern at present io t$e ventilation 
treatment required for metallic fluorldee. It is ,hoped that come information 
in thie connection may be obtained during this visit. 
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,, Nuclonr Ercr~ oor?o3, Dir. VII, Vol, I, KcQrn;lr-Hill, N.Y. 1351 Prq';o 193; 

B. Lnndau nnd B. Eooon, Ind. Eng. Chom., 40,1389 (1948) and Nntionnl 

Nuclear EnorC;y Sorico, Div. VII, Vol. 1, McGraw-Hill, Now York, 1951, 
. 

Po,g 133 and E. M. Borly, M. V. Birot snd L. Silverman in N.Y.O,-1585 1952. 
'w 

The formor two uninif NnOH an tho acrubbor liquid with low gae volocltioo 

r\nd a rolntivoly lore contnct time of approximately one minute reportod high 

aboorption of F 2 and HI?. Tho latter, i.o., Silvormnn ot al. ueing succoooivi3 

! stngon of caran flbro wottod by a epray of water and follovod by a dry cell 

offcctod offlciencloo of 9$ with volocitioo of 2.00 L FM but with a presouro 

drop of 4" %O. 

.vith thooo two mothodo available then, It wao tho objective to evaluate 

each, i.e., for the llmootone bsd procoas to dotormine the officlencioe for 
. 

.' fluorides, chloridoa, and bromidoo at rbom temperature and to determine the 

mininun bed depth and gao velocltleo for minimum preoeure drop and for tis$uate 

efficiency with no recycling. And for the ocrubbor method to dotormine the 
. 

efficiency for olomontal fluorine and interhalogono uolng a contact tins on 

the ardor of socondo rather than minuteo in order to keop tho oiee of the 
‘ 

tower rcaoonablo. . 

The invootigation of thoao two procoeooo involved the ~88 of two 5 inch 

dinmoter pipon, one 4 foet long uoed AB a Fpray tovor in which a Shutte-Zoerting 

hollow cone 60" "pray nozzle was contored-and one 6 foot long in vhich the 

variouo dcpthn of limeotono bed uoro pnckcd. After' the mixi% of tho halc?@n 
. . 

and the air stream, the air-halogen otreom.entorod CL gao dlotribution osction, 

* flowing oithcr up throu&h tho bed'in the liIU36tOno absorption towor or dovn 

throua tho apray towor flowing co?currcntly with the aquoua potaeoium hydroxi&o 

oolution which wao qrcr;rod from tho noz::lo MB which wall unod aa tha nboorbj.n(: 

solution. 
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